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INTRODUCrlON

This is the tenth in the series of Space Shuttle System

monthly Mass Properties Reports to be submitted the first

of each month. This is in accordance with IRD No.SE-482T.

Estimated data are included for the External Tank and the

Solid Rocket Booster until contract award_ at which time

status statements for each will also be included.

The approved baseline and CCB approved changes shown on

the Weight Change Matrix, Page 37 denoted with (-i0),

have been incorporated in this report•

This is the first reporting of the resized Booster Mass

Properties. The sequenced Mass Properties data for

Missions 1 and 3A are based on trajectory data. Corre-

sponding trajectory data for Missions 2 and 3B were not

available for reporting. The data shown for these two

Missions are preliminary and will be updated in the next

report.

¢-

J. W. Chapman, Manager

Shuttle Mass Properties

SDT2-SH-OI20-10
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CONFIGURATION

15OK ORBITERS VLTO-OOOIAOA

#_L_ Space DivisionRockwell Internabonal

SUMMARY WEIGHT STATEMENT

BY DATE

M. R. BEER JULY 2, 1973

CODE SYSTEM

1.0 WING GROUP
2.0 TAIL GROUP
3.0 BODY GROUP
4.0
5.0
6.0
7.0

8.0
9.0

10.0
11.0

12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0

20.0
21.0
22.0
23.0
24.0

25.0
26.0
27.0
28.0
29.0
30.0

INDUCED ENVIR PROTECT
LANDING. DOCKING
PROPULSION. ASCENT
PROPULSION. CRUISE

PROPULSION. AUXILIARY
PRIME POWER
ELECTRICAL CONV & DIST
HYDRAULIC CONV & DIST

SURFACE CONTROLS
AVIONICS
ENVIRONMENTAL CONTROL
PERSONNEL PROVISION
RANGE SAFETY
BALLAST
PAYLOAD
GROWTH

ACCOMODAT ION

SUBTOTAL (DRY WT)

A

11208

266q
_AR 6_g
25164

9501

_6445

5223
3453
4600

1576
1837

4181
4213
1332

48
13684

150000

D

150000

PERSONNEL I 1!04 1104
CARGO
ORDNANCE
RESIDUAL FLUIDS

SUBTOTAL (INERT WT)

RESERVE FLUIDS

65000

_.4_7

218531

INFLIGHT LOSSES
PROPELLANT-ASCENT
PROPELLANT-CRUISE

PROPEL LANT- MAN EUV/ACS - 23088

B C

t

150000 150000

1104 1104

25000 32000

2427 2427

178531 185531

1083 1083

4069 4069

30047 16198

213730 206881

NOTES& SKEICHES
0_

TOTAL WEIGHT. L8

DESIGNATIONS:

ITEM

A DUE EAST MISSION NO. i
8 LOGISTICS MISSION NO.2

C DEPLOY MISSION NO. 3A

O RETRIEVE MISSION NO. 3B

E

F

* ADDITIONAL 250 A V 0150 LBS PROP.)

PROVIDED IN OMS KIT CHARGEABLE TO

PAYLOAD

240775

2500

2427
r

156031

1083

4069

24373

185556

E F

RCS

650

tO00 *

250

500

AV

MISS ION

_EQ.

95 17%O

95 23870
350 11738
500 17300

A V T OTAL

ORBIT PROP

INSERT WT.

IOO

120

IOO

20O

_V

5&28
6177

&A60

7073

PROP

|i i

7 "_-"



#i_ Space Div,- _:iRockwell Ir',-"_,honal

I imml I I " ,....

CONFIGURATION MISSION NO. I

VLT8-OOOO41A DUE EAST SOLID
,11,u

COD E SYST EM

1.0 WING GROUP
2.0 TAIL GROUP

3.0 BODY GROUP
4.0 INDUCED ENVIR PROTECT
5.0 LANDING. DOCKING

6.0 PROPULSIOH, ASCENT
7.0 PROPULSION, CRUISE
8.0 PROPULSION. AUXILIARY
9.0 PRIME POWER

10.0 ELECTRICAL CONV & DIST

11.0 HYDRAULIC CONY & DIST
12.0 SURFACE CONTROLS
13.0 AVIONICS

14.0 ENVIRONMENTAL CONTROL
15.0 PERSONNEL PROVISION

_6.0 RANGE SAFETY
17.0 BALLAST
18.0 GROWTH
19.0

SUBTOTAL (DRY WT)

20.0
21.0
22.0
23.0
24.0

25.0
26.0

_ 27.0
28.0

29.0
30.0'

PERSONNEL

CARGO
ORDNANCE
RESIDUAL ;:'LUIDS

SUBTOTAL (INERT WT}

RESERVE FLUIDS
INFLIGHT LOSSES
PROPELLANT.A'SCENT
PROPELLANT.CRUISE

.SUMMARY WEIGFtT STATEMENT
I

EXTERNAL TANK [BY L. Drankha IDATE

ROCKET BOOSTER VL77-OOO036A July 2,

A B C D E

PROPE LLANT-MANEUV/ACS

4,5290

11_64
226__30

_Q 6

11oo,,
7c;22

11298

308500

308500

2018510

!2.,327010

NOTES & SKETCH ES

TOTAL WEIGHT - L8

DESIGNATIONS:

ITEM
A EXTERNAL TANK

B

C SOLID ROCKET BOOSTER
D
E
F

54029

7103

600

3OO0

70420

7580

78000

55o0

1630711

• i

8

(2)

r"

L

ii

1973
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NOTE

(1) 3.0

(2) 6.0

(3) 9.0

(4) lO.O

(s) 13.o

DISCUSSION

BODY GROUP

CHANCE CABIN DESIGN FROM CANTILEVERED TO MODIFIED

FLOATING DESIGN PER MCR 0161 (BASELINE DEFINI-

TION SPACE SHUTTLE VEHICLE CREW CABIN FORWARD

BODY SIZING)

DELETE HORIZON SENSOR SUPPORTS AND INSTALLATION

PER MCR 0246 (GN&C BASELINE CHANGE#1 -

DELETION OF HORIZON SENSORS)

PROPULSION - MAIN ASCENT

REDUCE BRACKETS AND HARDWARE FOR ELECTRICAL AND

MECHANICAL INTERFACE PANELS PER MCR 0152

(SSME ICD 13M15000 REVIEW & UPDATE)

REVISE HELIUM SYSTEM TO FOUR BOTTLE CONFIGURATION

PER ITEM F-I (REVISE PRESSUP, ANT FOR MPS PURGE

(DUMP) UPDATE)

PRIME POWER

DECREASE CRYO TANKS PER MCR 0226 (COMMUNICATION
AND TRACKING SYBSYSTEM BASELINE CHANGE NO.I -

C&T REASESS_NT)

REDUCE FUEL CELLS PER MCR 0246

INCREASE CRYO TANKS PER ITEM A-15

(ADD HEATERS TO CABIN)

ELECTRICAL CONVERSION & DISTRIBUTION

ADDED WIRING PER MCR 0140 (ONE-WAY DOPPLER

TRACKING CAPABILITY)

DELEI_E WIRING PER MCR 0246

ADDE_ WIRING PER ITEM A-15
-

AVIONICS

ADDRD ONE-WAY DOPPLER PER MCR 0140

ADDED DOPPLER DISPLAY & CONTROLS PER MCR 0140

UPDATED COMMUNICATION SYSTEM BASELINE PER

MCR 0226

DELETE HORIZON SENSORS PER MCR 0246

DELTA

-680

- 4

- 15

+ 17

- ii

- 1

+ 33

+ i0

- 24

+ I0

+ 13

+ 2

-265

- 91

PAGE

1 of 3

WEIGHT

-684

+ 2

+ 21

- 4

-341

24
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ORBITER WEIGHT CHANGES (CONT'D)

CHANGE DIS_SSION
NOTE

PAGE

2 of 3

DELTA WEIGHT

+ 12

- 22

+ 7

• (6) 14.0 ENVIRONMENTAL CONTROL " - 18

REDUCE REGUIATORS, VALVES AND PLUMBING - 15

MCR 0232 (DELETE THIRD N2/O 2PER

PRESSURE SYSTEM LOOP)

ADD HEATER AND SUPPORTS PER ITEM A-15

TRANSFER SUBLIMATOR ASSOCIATED HARDWARE

TO WATER MANAGEMENT CODE 15.0

TRANSFER WATER PRESSU_ VALVE AND

REGULATOR FROM WATER MANAGEMENT

CODE 15.0

PERSONNEL PROVISIONS

TRANSFER SUBLIMATOR ASSOCIATED HARDWARE

FROM HEAT TRANSPORT CODE 14.0

TRANSFER WATER PRESSURANT VALVE AND

• REGULATOR TO PRESSURE CONTROL CODE 14

GROWTH

INCREASE GROWTH ALLOWANCE

(7) 15.0 + 15

+ 22

- 7

(8 ) 19.0 +1009

+1009

DRY WEIGHT C_E 0

(9) 23.0 RESIDUAL FLUIDS + 6

INCREASE EPS LOX RESIDUAL PER ITEM A-15 + 5

INCREASE EPS LH 2 RESIDUAL_ PER ITEM A-15 + 1

(IO) 26.0 INFLIGHT LOSSES ÷ 32

P.EDUCE EPS LOX INFLIGHT LOSS PER MCR 0226 - 21

REDUCE EPS LH 2 IN'FLIGHT LOSS PER MCR 0226 - 3

REDUCE EPS LOX INFLIGHT LOSS PER MCR 0246 - 3

INCREASE EPS LOX INFLIGHT LOSS PER ITEM A-15 • 52

INCREASE EPS LH 2 INFLIGHT LOSS PER ITEM A-15 + 6

INCREASE ASCENT PROP. HELIUM INFLIGHT LOSS + 1

P_R ITEM F-I

25
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CHANGE

ORBITER WEIGHT CHA_GES" (CONT'DI

DISCUSSION
PAGE

3 of 3

(li) 29.0 PROPELLANT - MANEUV/ACS

INCREASE OMS FUEL FOR SUB-ORBITAL

TANK INSERTION

INCREASE OMS OXIDIZER FOR SUB-ORBITAL

TANK INSERTION

GROSS WEIGHT CHANGE

o

DELTA WEIGHT

+244O

+ 921

+1519

r|

+2478

,. z

26
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Space DivisionNorth Ameron Rockwell

DATE ....

July 2,;

I I I I I T II

SUMMARY OF CRITICAL MASS PROPERTIES
I • I

CONFIGURATION I BY150K ORBITER VL80-OOOI40A H.M. Dunn 1973

MASS PROPERTIES LIMITING VALUES HAVE NOT BEEN ESTABLISHED WITH

THE EXCEPTION OF THE FOLLOWING: _ "

CONDITION

FWD C.G. - % OF BODY LENGTH -

(50 ° TRIM - ENTRY CONDITION

WITH PAYLOAD)

LIMIT V UE CURRENT VALUE

65.0 65.9

AFT C.G. - _ OF BODY LENGTH -

(-2% STATIC MARGIN - LANDING

CONDITION WITHOUT PAYLOAD)

67.0 67.6

ORBITER DRY WEIGHT (LBS.) 150000 150000

31
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